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Executive Summary

This report describes recent screw-base light bulb market share, shipments, and prices in Rhode
Island and Massachusetts, the entire United States, states with upstream residential lighting
programs (program states), and states without upstream residential lighting programs (non-
program states).! The analyses draw on light bulb sales data compiled by the LightTracker
Initiative of the Consortium for Residential Energy Efficiency Data (CREED), and shipment data
reported by the National Electrical Manufacturers of America (NEMA).2:345 |t addresses four
lighting technologies: light emitting diodes (LEDs), compact fluorescent lamps (CFLs), halogens,
and incandescents. This study is meant to provide information only and refrains from making
recommendations or offering considerations.

Table 1 summarizes the topics explored in this report and their relevant data sources.
LightTracker provided NMR with two different datasets: the full category lighting data (FCD) and
the Point-of-Sale (POS) data. The FCD cover all retail channels (discount, dollar, drug, grocery,
hardware, home improvement, mass merchandise, and membership stores). The POS data
include only a subset of channels (discount, dollar, drug, grocery, mass merchandise, and some
membership stores) that covers approximately 21% of the Rhode Island lighting market and 26%
and 35% for Massachusetts and the nation, respectively. The POS data represent sales as
reported by retailers. The FCD draw on the same POS data but also layer in consumer purchase
panel (the National Consumer Panel or NCP, in which panelists scan all purchases they make),
incorporating protections to avoid double-counting of sales in channels represented in both data
sources. NMR uses the acronyms FCD and POS in figures and table titles and footnotes to clarify
the data sources covered in the analysis.

CREED cleans and vets the data before releasing the annual LightTracker dataset. They also
attempt to mitigate or resolve known shortcomings. One shortcoming prior to 2017 involved a

1 The Massachusetts findings presented here are drawn from research funded by the Massachusetts Program
Administrators. See NMR Group, Inc. 2018. RLPNC 18-11 Lighting Sales Data Analysis. http://ma-
eeac.org/wordpress/wp-content/uploads/RLPNC 1811 LtgSalesDataAnalysis 26NOV2018 final.pdf.

2 The study uses data purchased by CREED from IRl and Nielsen. IRI (https://www.iriworldwide.com/en-
us/Company/About-Us) and Nielsen (https://www.nielsen.com/us/en.html) track and compile information on sales and
purchases in numerous sectors of the economy. Nielsen is better known for its tracking of television-viewing habits.

3 The information contained herein is based in part on data reported by IRI through its Advantage service as interpreted
solely by LightTracker, Inc. Any opinions expressed herein reflect the judgement of LightTracker, Inc., and are subject
to change. IRI disclaims liability of any kind arising from the use of this information.

4 Data presented include LightTracker calculations based in part on data reported by Nielsen through its Strategic
Planner and Homescan Services for the lighting category for the 52-week period ending approximately on December
31, 2017, for the available state level markets and Expanded All Outlets Combined (xAOC) and Total Market Channels.
Copyright © 2017, Nielsen.

5 NEMA revised its calculation method to include newly available international shipment data for LEDs, as well as CFLs
and halogens, and they also removed incandescents from the market share estimation. They provide data for 2017
using the prior and current calculation methods, but only share the current calculation method for 2018. See Section
1.2.2, Appendix A.2, and https://blog.nema.org/2018/12/11/nema-lamp-index-adjusts-to-newly-available-a-line-led-
data/ for more details. NMR has been tracking NEMA shipment data over time and last pulled data using the prior
calculation method on September 5, 2018, covering all of 2017. An overview of the current 2017 and 2018 data can be
found at http://www.nema.org/Intelligence/Pages/Lamp-Indices.aspx, and NMR received detailed quarterly shipment
shares directly from NEMA.
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disconnect between program LED sales reported by administrators and total LED sales in
numerous states, most of them with aggressive LED programs. The LightTracker FCD data
seemed to undercount total LED sales when compared to program sales data. As discussed more
in Section 1.2.1, in 2017, CREED introduced an adjustment to the dataset that brought total LED
sales in better alignment with program sales. This adjustment, however, applies only to LED sales
and not sales of other bulb types, likely overstating LED market share. As we describe more
below, the LED market share estimate for Rhode Island without the adjustment was 42%, and
with the adjustment it was 55%. CREED feels that the adjustment serves as a more accurate
representation of the market; NMR suggests that the true LED market share for Rhode Island
likely falls somewhere between these two bounds.

For most topics, we compared Rhode Island to four comparison areas: Massachusetts, the nation,
program states, and non-program states. For FCD, estimates for the entire US reflect
extrapolations to the nation and not the sum of individual states. NEMA limits public shipment
data to the national level, so our review necessarily occurred at the national level.

Table 1: Study Topics and Data Sources

Topic Years Data Source?
Current market share (sales) by bulb type 2017 LightTracker FCD
Market share (sales) over time 2015 to 2017 LightTracker FCD

Market share (sales) by bulb shape, lumen

2017 LightTracker POS
bins, ENERGY STAR qualifications '9
Market share (shipments) 2011 to 2018 NEMA
Bulb price analysis 2017 LightTracker FCD

1 Full category LightTracker (FCD) data includes sales information for all retail channels and represents 100% of the
lighting market. Point-of-sale (POS) data include discount, dollar, drug, grocery, mass merchandise, and
membership stores, representing 21% of the lighting sales in Rhode Island. POS data exclude hardware and home
improvement stores.

OVERALL CONCLUSION

The sales data analysis strongly suggests that the National Grid Rhode Island ENERGY
STAR Retail Lighting Program (the Program) continued to have a positive impact on the
energy-efficient bulb market in 2017.

The year ushered in a sea change for LEDs, including the following:

1 ENERGY STAR Specification 2.0° expanded the number, characteristics, and price points
of qualified LEDs, so National Grid, which incents only ENERGY STAR, could increase
the diversity and price points of bulbs supported by the program

1 The natural price point of LEDs continued to decline

1 Retailers expanded the number and diversity of LEDS T both ENERGY STAR and non-
ENERGY STAR T on their shelves

6 Although certain aspects of the specification became more stringent (e.qg., efficiency), Version 2.0 reduced the
minimum rated hours to qualify for ENERGY STAR, which increased the number of products qualifying for the label..
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These factors culminated in LED market shares overall and for ENERGY STAR qualified bulbs in
Rhode Island that were highest among program states, non-program states and the nation. In
fact, while the combined market share of energy-efficient bulbs (LEDs and CFLSs) in the nation
remained relatively unchanged between 2015 and 2017, the efficient bulb market share in Rhode
Island increased. The LED incentive per bulb in Rhode Island was the highest in the nation in
2017, and the stateds LED mar ket shar eRhogalsland he sec
generally showed higher LED and ENERGY STAR LED market share than neighboring
Massachusetts, which was also among the states with aggressive program activity in 2017.
Generous program incentives help explain why LED prices in Massachusetts, which serves as a
proxy for Rhode Island in this case, fell below those of the nation, non-program areas, and even
other program states.’

The analysis of the CREED data revealed several key findings, summarized below.

KEY FINDINGS

Rhode Island®& market share for efficient bulbs (LEDs + CFLs) stood at 60% in 2017, and
LED market share increased from 16% in 2016 to 55% in 2017. Rhode Island had one of the
highest efficient bulb market share in the nation in 2017, somewhere between 42% to 55%,
depending on the application of CHfigiehDbiulb maaskdt] u st mer
share in neighboring Massachusetts was 57%, (post-adjustment; 49% for LEDs) (Figure 1). All
program states combined had an efficient share of 43% in 2017, compared to only 30% in non-
program states (Figure 7 in the main body also lists program and non-program states). Like Rhode
Island, Massachusetts also saw a large boost to its LED market share in 2017 (from 26% in 2016
to 49% in 2017). The national increase was 26% in 2016 to 35% in 2017. As discussed more fully
in Section 2.1.3, not surprisingly, program spending was associated with higher LED market
share. States with greater program spending per household tended to have greater LED market
adoption, with aggressive program states (over $5 / home) demonstrating higher adoption
compared to moderate (less than $5 / home) and non-program states. Total program spending in
both Rhode Island and Massachusetts was over $5 per household in 2017.

“"While LightTracker reports prices for Rhode Island, prelimir
pricing data patterns diverged from the other comparison areas. This stems from the smaller sample size of Rhode

Island households represented in the LightTracker data set. For this reason, we suggest that National Grid consider

Massachusetts and program states as proxies for the 2017 pricing data analysis. See Section 2.2 of the main body of

the report for more details
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Figure 1: Rhode Island, Massachusetts , and US Market Share
by Bulb Technology 2015-2017 i FCD%?3

15 19% 36% 20% 25%

2

r '16 16% 44% 29%
17 55% 5% 10% 30%
1o
1o
g 16 26% 13% 16% 45%

17 35% 6% 14% 45%

EMLED ®mCFL wmincandescent mHalogen

L All retail channels.

2n 2017, CREED adjusted LED sales in program states for better alignment with program sales data. Prior to
the adjustment, 2017 LED market share in Rhode Island was 42%, still a substantial increase from 16% in 2016.
The actual LED market share in Rhode Island likely falls between 42% and 55%. See Section 1.2.1 for more
detail.

3 Results subject to rounding error.
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LEDs market share was greatest for reflector bulbs in Rhode Island in 2017. Among
discount, dollar, drug, grocery, mass merchandise, and some membership stores, LEDs
accounted for 60% of reflector bulb sales in 2017, 41% of A-line sales, and 29% of globe sales
(Figure 2). In contrast, LEDs accounted for only 13% of candelabra sales. Halogens are the most
common alternative to A-line bulbs (45%) and incandescents for all three types of specialty bulbs,
but especially candelabras (86%).

Figure 2: 2017 Rhode Island Market Share by Bulb Shape i POS?

A-Line (62% of sales) 41% 12% 45%
Reflector (5% of sales) 60% 21% 18%
Globe (4% of sales) 29% 62% 8%
Candelabra (10% of sales) 13% 86%

ml ED =mCFL w=mIncandescent mHalogen

1 Includes discount, dollar, drug, grocery, mass merchandise, and some membership stores, and represents
approximately 21% of the Rhode Island market.

2 Data labels removed for sales percentages less than 3%; percentage of sales excludes other bulb types (19%
of sales); all results subject to rounding error. CFL market share by shape: A-line 2%, Reflector 1%, Globe 1%,
Candelabra 1%.
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Sales of ENERGY STAR qualified LEDs in Rhode Island outpaced non-ENERGY STAR
LEDs four to one. The Rhode Island and Massachusetts upstream residential lighting programs
support only ENERGY STAR qualified products.® The support is evident in the CREED data.
ENERGY STAR LEDs accounted for 82% of LED sales in discount, dollar, drug, grocery, mass
merchandise, and some membership stores in Rhode Island and 79% in neighboring
Massachusetts (Figure 3). In non-program states, only 59% of LED sales in the same retail
channels were ENERGY STAR.

Figure 3: 2017 LED ENERGY STAR Status
in Rhode Island and Comparison Areas 1 POS!?

RI 82% 18%
MA 79% 21%
us 67% 33%
Program (n=32) 69% 31%
Non-Program (n=9) 59% 41%

mES LED mNon-ES LED

1 Includes discount, dollar, drug, grocery, mass merchandise, and some membership stores. Represents

approximately 21% of the Rhode Island market, 26% of the Massachusetts market, 35% of the US, 33%

of program states, and 46% of non-program states. Excludes hardware and home improvement stores.

2 The ENERGY STAR salesper cent ages are not affected by CREEDG6s adj us
which applies only to the FCD data.

8 CREED assigned ENERGY STAR LED qualification based on a combination of the status reported in the original
IRl and Nielsen databases and the rated measure life of LEDs. For the latter, CREED assumed that all bulbs with
15,000 hours or more were ENERGY STAR qualified, an assumption that may not be accurate. See Section 1.2.1 for
more details.
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LED sales in Rhode Island are strongest in lumen bins most closely associated with the
60-Watt and 40-Watt incandescent bulbs. Figure 4 presents market share by bulb type and
lumen bins. The figure shows that LEDs dominate the 750 to 1,049 lumen bin (52% of all sales)
and account for 38% of sales in the 450 to 749 lumen bin (18% of all sales). In contrast, the lumen
bins that are currently exempt from EISA (below 310 lumens and above 2,600) remain dominated
by incandescents, although they collective garner only 3% of all bulb sales. Table 5 in the body
of the report provides a complete crosswalk between lumen bins and incandescent equivalence
as well as the percentage of all bulb sales in each lumen bin.

Figure 4: 2017 Rhode Island A-line Market Share by Lumen Bin 1 POS1234

>3300 (2020)
2601-3300 (Current) B3 97%
1490-2600 14% 8% 26% 529%
1050-1489
750-1049
450749
310449 38% 61%
0-309 (2020) 17% 82% 1%
0% 10% 20%  30% 40% 50% 60%  70% 80%  90%  100%

mLED mCFL mincandescent mHalogen

1 Includes discount, dollar, drug, grocery, mass merchandise, and some membership stores, and represents
approximately 21% of the Rhode Island market.

2 Bins currently EISA Exempt: less than 310, above 2,600; bins subject to EISA 2020 (if implemented): less than 310,
above 3,300.

3 Small sample sizes of lumen bins less than 310 and above 2,600, while still in the hundreds and low thousands, are
much smaller than the tens and hundreds of thousands of bulbs in the 450 to 2,600 lumen bins.

4 Data labels removed for sales percentages less than 3%; percentage of sales excludes other bulb types (8% of
sales); all results subject to rounding error.
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LED and CFL prices were higher than incandescents and halogens in the regions
examined T but prices for efficient bulbs were lowest in Massachusetts. Figure 5 displays
the shelf price T including the application of program incentives i for bulb types in Massachusetts,
the United States, program states, and non-program states. The small sample size of Rhode
Island households in the NCP panel yielded unreliable pricing data.® Given the similarity of the
Rhode Island and Massachusetts programs, NMR suggests Massachusetts as a stand-in for
Rhode Island in this analysis. LEDs remained the most expensive technology ($3.45 in
Massachusetts) at the point of purchaseinal | areas. Yet, Massachusettso
expensive (pre-incentive) ENERGY STAR LEDs was 80% (Figure 3), and the state offered a
generous incentive (Figure 13). Among the areas shown in Figure 5, Massachusetts had the least
expensive LEDs (which reflect the application of program incentives) and the highest proportion
of ENERGY STAR LEDs, which strongly suggests a program impact on price.

Figure 5: 2017 Average Shelf Price per Bulb 1 FCD?

$3.45
MA

$3.59

$3.04

$3.67

Program (n=32) $3.11

$3.56
Non-Program (n=9) $1.32 $2.98
$1.58

mLED ®CFL ®mIncandescent mHalogen

1 All retail channels.
2 Does not include private label bulbs sold at specific retailers, so the prices reported here are likely somewhat
higher than actual prices.

9 CREED recognizes that the pricing data i especially for smaller states and lower volume sales bins (e.g., CFLs) i
may be biased, but the source and direction of bias remains unknown and unclear. Therefore, CREED only releases
pricing data for all bulbs, as pricing data by bulb shape, ENERGY STAR qualification, and lumen bins would
exacerbate any bias.
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Section 1 Introduction

This report describes recent light bulb market share, sales, and shipment trends in Rhode Island,
Massachusetts, the United States, states with upstream residential lighting programs (program
states), and states without upstream residential lighting programs (non-program states). It is
based on analyses of light bulb sales data compiled by the LightTracker Initiative of the
Consortium for Residential Energy Efficiency Data.1%11:1213 This study also presents updated
shipment data from the National Electrical Manufacturers of America (NEMA).** Finally, it
examines trends in light bulb shelf prices.

1.1 STtuDpY OBJECTIVES AND RESEARCH QUESTIONS

The study objectives included the following:

1 Examine current market share and bulb shipments in Rhode Island, Massachusetts, states
with upstream programs, states without upstream lighting programs, and the entire
nation®®

1 Provide breakdowns of market share by bulb type (i.e., LEDs, CFLs, halogens, and
incandescents), shape (A-line, reflector, globe, and candelabra), lumen bins, and
ENERGY STAR status, when data quality allow

1 Explore trends in bulb market share from 2015 to 2017, based on LightTracker, and 2011
to 2018 quarterly shipment share as reported by NEMA, highlighting changes in trends
(and estimation methodologies) over time

10 The study uses data purchased by CREED from IRI and Nielsen. IRI (https://www.iriworldwide.com/en-

us/Company/About-Us) and Nielsen (https://www.nielsen.com/us/en.html) track and compile information on sales and

purchases in numerous sectors of the economy. Nielsen is better known for its tracking of television-viewing habits.

11 CREED serves as a consortium of program administrators, retailers, and manufacturers working together to collect

the necessary data to better plan and evaluate energy efficiency programs. LightTracker, CREEDG6s f i rist i ni t i e
focused on acquiring FCD lighting data, including incandescent, halogen, CFL, and LED bulb types for all distribution

channels in the entire United States. As a consortium, CREED speaks as one voice for program administrators

nationwide as they request, collect, and report on the sales data needed by the energy efficiency community
(https://www.creedlighttracker.com).

12 The information contained herein is based in part on data reported by IRI through its Advantage service, as

interpreted solely by LightTracker, Inc. Any opinions expressed herein reflect the judgement of LightTracker, Inc., and

are subject to change. IRI disclaims liability of any kind arising from the use of this information.

13 Data presented include LightTracker calculations based in part on data reported by Nielsen through its Strategic

Planner and Homescan Services for the lighting category for the 52-week period ending approximately on December

31, 2017, for the available state level markets and Expanded All Outlets Combined (xAOC) and Total Market Channels.

Copyright © 2017, Nielsen.

“The data presented in this reposd eoce hivembeke NENMAI &8 mae mp
provided to NMR by NEMA. The current lamp indices are available at http://www.nema.org/Intelligence/Pages/Lamp-
Indices.aspx. Seethe mainbodyof t hi s report for more details about NEMAG&s
15 The Massachusetts findings presented here are drawn from research funded by the Massachusetts Program

Administrators. See NMR Group, Inc. 2018. RLPNC 18-11 Lighting Sales Data Analysis. http://ma-
eeac.org/wordpress/wp-content/uploads/RLPNC 1811 LtgSalesDataAnalysis 26NOV2018 final.pdf.
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1 Compare average prices of LEDs to other bulb types in the bulb price analysis

9 Assess A-line market share in very low (<310) and very high lumen bins (>3,300), which
roughly coincide with ranges that will remain exempt when Phase 2 of the Energy
Independence and Security Act (EISA) goes into effect in 2020

The study aimed to achieve these objectives by exploring the following research questions:
1 Whatis the size of the LED market overall and for specific subgroups and bulbs?

1 Does the current LED share of bulbs in very high and very low lumen bins suggest any
future program opportunities?

1 What is the bulb price of LEDs compared to other bulbs?

1 What are the likely connections between the current nature of the light bulb market and
program activity in Rhode Island?

1.2 DATA SOURCES1®

The Lighting Sales Data study draws on two data sources: LightTracker Initiative Sales Data and
NEMA shipment data. Table 2 summarizes the topics examined and the sources of data. The
report presents LightTracker data for Rhode Island, Massachusetts, the US, program states, and
non-program states for nearly all analyses (noting any exceptions). NEMA only reports data at
the national level. Table 3 lists the retail channels included in each data source, with an X denoting
coverage in the data source.

Table 2: Study Topics and Data Sources

Topic Years Data Source? Market Coverage
Current market share (sales) 2017 LightTracker FCD 100% for all areas

by bulb type

Market share (sales) over time 2015 to 2017 LightTracker FCD 100% for all areas
Market share (sales) by bulb 2017 LightTracker POS ~21% of RI, 26% of MA
shape, lumen bin, ENERGY and 35% of national
STAR gualification markets

Market share (shipments) 2011 to 2018 NEMA Unknown?

Bulb price analysis 2017 LightTracker FCD 100% for all areas

1 Full category LightTracker data (FCD) include sales information for all retail channels and represent 100% of the
lighting market. Point-of-sale (POS) data include discount, dollar, drug, grocery, mass merchandise, and some
membership stores, representing 21% of lighting sales in Rhode Island, 26% in Massachusetts, and 35% nationally.
POS data exclude hardware and home improvement stores.

2 Shipment shares prior to 2017 were based on surveys of NEMA members and addressed all four bulb types but
failed to account for international shipments into the US. Shipment shares in 2017 and 2018 additionally account for
international shipments but exclude incandescent bulbs.

16 This section provides an overview of the data sources, while Appendix A provides a detailed discussion, including
addressing variations in data provided by the LightTracker Initiative.
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Table 3: Retail Channel Coverage by Source

Channel LightTracker FCD LightTracker POS NEMA Shipments?
Discount X X X
Dollar X X X
Drug X X X
Grocery X X X
Hardware X X
Home Improvement X X
Mass Merchandise X X X

Membership X Some X
L Includes all channels but coverage is unknown due to voluntary nature of NEMA member survey, one of the
sources NEMA uses to estimate market share.

1.2.1 Lighting Sales Data

CREED generates the LightTracker dataset from two data sources: point-of-sale (POS) state
sales data as scanned at the register and National Consumer Panel (NCP) state sales data.
CREED purchases the data from third-party vendors, and the LightTracker team cleans,
processes, and calibrates the data for analysis. Both the POS and the NCP datasets provide
national level estimates of bulb sales. They also provide state-level data for individual states with
sufficient sales and/or panel participation.

The POS dataset represents discount, dollar, drug, grocery, mass merchandise, and some
membership stores. It accounts for about 21% of market share in Rhode Island and 35% for the
nation.!” The NCP represents a panel of approximately 100,000 residential households across
the US that are provided a handheld scanner for their home and instructed to scan in every
purchase they make that has a bar code. The use of a scanner avoids potential recall bias, which
is prevalent in self-report methods that ask about lighting purchases. While the NCP dataset
includes sales from all retail channels, to avoid double counting sales when combining the two
data sources to create the full category LightTracker dataset (FCD), CREED uses only those
sales from home improvement, hardware, online, and the remaining membership stores.

It is important to note that the FCD data for the entire US represents an extrapolation to the nation
and not the sum of available states. In contrast, the analyses for program states and non-program
states do represent the sum of available states in each category.

Each year CREED improves its data cleaning and vetting procedures. For the 2017 dataset, they
instituted two changes. First, the IRI and Nielsen data are unable to determine ENERGY STAR
qualification for all LEDs. Therefore, CREED assigned ENERGY STAR LED qualification based
on a combination of the status reported in the original IRl and Nielsen databases and the rated
measure life of LEDs. For the latter, CREED assumed that all bulbs with 15,000 hours or more
were ENERGY STAR qualified. NMR6 s p r e IreviewiofrLackhged Martin shelf-stocking data

17 Calculated as the number of bulb sales per area included in the POS dataset divided by the number of bulb sales
per area in the ECD dataset.
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